We examined the clinical and radiographic results of 93
Introduction
Models of mobile-bearing total knee prostheses available to orthopaedic surgeons historically have come in either of two basic functional designs: the rotating platform or the anatomical meniscal-bearing knee. The LCS Rotating Platform knee prosthesis is indicated in knees considered to have a non-functional posterior cruciate ligament (PCL). Meniscal bearings are indicated in presence of a functional PCL. The main benefit of the mobile bearing's ability to move and rotate on the tibial tray is its potential to produce large areas of contact, approximately 1000-1500 mm 2 . Such high in surface congruity allowed reduction of bearing contact stresses to within tolerable limits (10 Mpa) compared to 25-32 MPa in fixed-bearing knees [1] [2] [3] [4] .
The current study assessed the long-term outcome of mobile-bearing total knee arthroplasty.
On the fourth postoperative day, patients began knee motion using a continuous passive motion machine for 4-5 hours daily. On the fifth day, they were allowed to bear weight using 2 canes.
The patients returned for clinical examination and radiographic evaluation. Clinical evaluation was done using the rating system of the Knee Society [5] . The system is subdivided into a knee score that rates only the knee joint itself and a functional score that rates the patient's ability to walk and climb stairs: 100 points are obtained by a "well-aligned" knee with no pain, 125°of motion and negligible anteroposterior and mediolateral instability. The maximum functional score, which is also 100, is obtained by a patient who can walk an unlimited distance and go up and down stairs normally.
The Knee Society's roentgenographic evaluation system was developed for uniform reporting of the results of total knee arthroplasty [6] . For the tibia and femur, five to seven zones are assigned and three to five zones are assigned for the patella. The score for each of the three components (tibia, femur, patella) is determined by summing the widths of the radiolucent lines for each of the zones.
Statistical analysis was done using a 2-tailed paired t test with level of significance set at p=0.05. Implant survival was examined using the life table method [7] . The patients who required a revision, who had a poor clinical knee score or who had evidence of radiographic loosening, massive bearing wear or bearing dislocation, were considered to have failed results.
Results
We performed unilateral cementless total knee arthroplasty in 93 elderly patients (Table 1) . Preoperatively, pain was rated as moderate or severe in 92 patients (99%). At the last follow-up, performed at a mean of 9.5 years (range, 7-12 years) after surgery, 85 patients (91%) reported occasional or no pain. The average range of motion improved from 93°preoperatively to 110°postop-eratively (p=0.042). Postoperatively, 88 patients had less than 5 mm anteroposterior motion and 86 patients had less than 5°varus or valgus motion in full extension. The mean preoperative Knee Society combined score was 97 out of 200 (knee score, 57; functional score 40; 95% confidence interval, 87 to 101). This improved significantly to a mean combined score of 177 (knee score, 87; functional score 90; 95% confidence interval, 171 to 186; p=0.039).
Radiolucent lines occurred on the tibial plateau ( Table  2 ) but were small and none was progressive. No radiolu- cencies greater than 2 mm were observed and no continuous lines were apparent around any component. The incidence of anterior knee pain was 9% (8 patients); however, only one patient had pain severe enough to require medication. Six knees (7%) required revision surgery for implant-related problems (e.g. malpositioning in varus, severe polyethylene wear, periprosthetic osteolysis, infection). The estimated 12-year implant survival rate was 88%.
Discussion
Retaining or sacrificing the posterior cruciate ligament (PCL) remains an open question. Some authors [8, 9] believe that prostheses with PCL have better kinematics. Dennis et al. [9] observed that PCL-retaining total knee prostheses had higher magnitudes of translation during knee bending than did PCL-sacrificing knee prostheses. Alexiades and Scott [10] showed that the microscopic nature of the ligament was not normal, but was characterized by fibrillation, calcification, vacuole formation and inclusion bodies. Histological damage to the PCL can make retention dubious and detrimental to the outcome of arthroplasty [11, 12] . In 1996, Laskin [13] reported the late results (10 years) of retaining the PCL in patients with severe varus or valgus and flexion deformities. In this group of patients, there was an increased incidence of pain and bone cement radiolucensies, and a higher revision rate. In the study of Matsuda et al. [14] , approximately half of the knees that underwent PCL-retaining total knee arthroplasty did not have a good anteroposterior stability in flexion at an average of 9 years after surgery. These knees were considered to have a non-functional PCL. These results suggest that for almost all patients with a fixed varus deformity, PCL release should be performed and a posterior stabilized implant should be used.
Mobile-bearing total knee prostheses with adequate ligamentous stability have had favourable short to midterm results, with a survival of 92%-100% at 7-15 years (Table 3 ). Stiehl and Voorhorst [15] reported an overall 7-year implant survival of 100%. Sorrels et al. [16] evaluated the long-term results of 117 total knee arthroplasties in 99 patients younger than 65 years, and found an overall revision rate of 7% and survival at 14 years of 88%. Buechel et al. [17] evaluated 109 knee replacements that were followed more than 10 years. The 10-year survival of cemented prostheses was 97% and the 6-year survival of the uncemented prosthesis was 98%. Independent observers showed that the implant survival rate was 95% at 11 years for 665 cemented LCS prostheses [18] and 100% at 12 years for 119 cementless LCS prostheses [19] . Huang et al. [20] reported a survival of 92% at 15 years. In the current study, implant survival was 88% at 12 years; the overall revision rate was 7% (6 patients).
The average functional knee score was 90, which compares favourably with scores reported in other studies [15, 16] . The incidence of radiolucent lines was low, with the highest rate seen about the tibial component. Radiolucent lines were present immediately postoperatively or appeared within the first year; they were not progressive.
Polyethylene wear is an important mechanism of failure. In our study, bearing wear was low (only two patients required revision for polyethylene wear), similar to the results reported by Sorrels [18] , Schai et al. [21] and Aebli et al. [22] who found minimal changes of the tibial insert compared with the incidence of wear in fixed-bearing total knee arthroplasty.
To resurface the patella remains one of the most controversial topics in total knee arthroplasty. Misra et al. [23] wrote that anterior knee pain after knee replacement is independent of patella resufacing; other clinical studies with and without patellar resurfacing have reported variable results [24, 25] . In the literature, the frequency of complications related to resurfacing the patella, such as maltracking, patellar fracture, patellar tendon rupture and anterior knee pain, range from 4% to 21% [26, 27] . Arbuthnot et al. [25] , Barrack [28] Even if in the LCS mobile-bearing knee patellar problems are low (fracture and subluxation occur in 2.6% of cases and radiolucent lines in 3% [17] ), we believe that patellar resurfacing is responsible for potential complications and that nonresurfacing of the patella is the best choice. Recent improvements in instrumentation and careful attention to ligamentous balancing may have eliminated several of the failures seen in the past. Because longer follow-up is required, we think that the mobile-bearing knee prosthesis is not the end-all but merely a major advance. In our opinion, it might be the way forward to have a high success rate after 10 years or more.
